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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent the generation of a water 
mark during dry treatment in substrate-drying apparatus for drying 
a substrate, where treatment liquid such as demineralized water 
and rinse adheres to the upper surface of the substrate in the 
shape of a liquid film. 

SOLUTION: In the first half of dry treatment, nitrogen gas is 
sprayed to the upper surface center section of a substrate for 
forming a hole, then, the speed P1 of the substrate is set to a 
critical speed PT or lower, thus preventing treatment liquid from 
flowing down from a substrate end edge section merely by 
centrifugal force with substrate rotation, at the same time, further 
spraying the nitrogen gas to the upper surface center section of 
the substrate for expanding the hole in the end edge direction of 
the substrate, and gradually pushing the treatment liquid at the 
center side of a liquid film to the substrate end edge side for 
expanding a dry area. As a result, droplets do not remain at the 
upper surface center section of the substrate, and generation of 
watermarks is prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the substrate dryer which dries the substrate with which processing liquid adheres to the top 
face in the shape of liquid membrane A substrate maintenance means to hold said substrate in the 
abbreviation level condition, and the rotation driving means which carries out the rotation drive of said 
substrate maintenance means, A gas supply means to spray a gas towards the top-face center section of 
the substrate held at said substrate maintenance means, The centrifugal force which acts on the 
processing liquid adhering to this substrate when rotating the substrate which was equipped with the 
control means which controls said rotation driving means and said gas supply means, and was held at said 
substrate maintenance means, When the rotational frequency of this substrate with which the surface 
tension of the processing liquid in the edge section of this substrate becomes almost the same is made 
into a critical rotational frequency, said control means While spraying a gas on the top-face center section 
of said substrate in the first half of desiccation processing and forming a hole in the center section of liquid 
membrane After the gas's having sprayed and making said hole expand in the direction of the edge of said 
substrate, rotating said substrate maintenance means at the rotational frequency below said critical 
rotational frequency, It is the substrate dryer characterized by rotating said substrate maintenance means 
at a bigger rotational frequency than said critical rotational frequency in the second half of desiccation 
processing, and swing OFF drying processing liquid from said substrate. 

[Claim 2] It is the substrate dryer according to claim 1 which said gas supply means has the nozzle which 
carries out the regurgitation of the gas towards the top-face center section of said substrate, and 
moreover continues said control means towards the top-face center section of said substrate between 
said desiccation processings and from said nozzle, and carries out the regurgitation. 
[Claim 3] The minor diameter nozzle to which said gas supply means carries out the regurgitation of the 
gas to the top-face center section of said substrate in spot, It has the major-diameter nozzle which is 
arranged so that said minor diameter nozzle may be surrounded, and carries out the regurgitation of the 
gas to the top-face center section of said substrate. The regurgitation has become alternatively possible 
from said minor diameter nozzle and said major-diameter nozzle about the gas. Moreover, said control 
means Make a gas breathe out from said minor diameter nozzle, and a hole is formed in the center section 
of liquid membrane in the first half of desiccation processing. Moreover, the substrate dryer according to 
claim 1 which makes a gas breathe out from said major-diameter nozzle, and makes said hole expand in the 
direction of the edge of said substrate, rotating said substrate maintenance means at the rotational 
frequency below said critical rotational frequency. 

[Claim 4] Said control means is starting the gas regurgitation from said major-diameter nozzle, and a 
substrate dryer according to claim 3 which stops the gas regurgitation from said minor diameter nozzle to 
coincidence mostly. 

[Claim 5] Said control means is a substrate dryer according to claim 3 or 4 which continues and carries out 
the regurgitation of the gas towards the top-face center section of said substrate during said desiccation 
processing at least from one side among said minor diameter nozzle and said major-diameter nozzle. 
[Claim 6] In the substrate desiccation approach of drying the substrate with which processing liquid 
adheres to the top face in the shape of liquid membrane When the rotational frequency of this substrate 
with which the centrifugal force which acts on the processing liquid adhering to this substrate when 
rotating a substrate, and the surface tension of the processing liquid in the edge section of this substrate 
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become almost the same is made into a critical rotational frequency, The process which sprays a gas on 
the top-face center section of the substrate held in the abbreviation level condition, and forms a hole in 
the center section of liquid membrane, The process which a gas sprays [ process ] and makes said hole 
expand in the direction of the edge of said substrate, rotating said substrate at the rotational frequency 
below said critical rotational frequency, It is the substrate desiccation approach characterized by having 
the process which is made to rotate said substrate maintenance means at a bigger rotational frequency 
than said critical rotational frequency, and said substrate to swing OFF makes dry processing liquid. 
[Claim 7] The process which supplies an etching reagent to the top face of a substrate, and removes the 
oxide film of the front face of the silicon layer on said substrate, The process which supplies pure water to 
the top face of said substrate, and removes the etching reagent on said substrate, The silicon oxide 
removal approach of the substrate characterized by having the process which supplies pure water to the 
top face of said substrate, and forms the liquid membrane of pure water on said substrate, and the process 
which dries said substrate using the substrate desiccation approach according to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate dryer and the substrate desiccation 
approach of drying the substrate with which processing liquid, such as pure water and a rinse, adheres to 
that top face in the shape of liquid membrane, and the silicon oxide removal approach of a substrate. In 
addition, various substrates, such as a semi-conductor wafer, a glass substrate for photo masks, a glass 
substrate for liquid crystal displays (LCD), a glass substrate for a plasma display, and a substrate for 
optical disks, are contained in the "substrate" in this specification 
[0002] 

[Description of the Prior Art] In production processes, such as a semiconductor device and a liquid crystal 
display, after washing processing and rinse processing with processing liquid of pure water, a rinse, etc. are 
performed, the so-called spin desiccation processing may be performed that the processing liquid which 
adheres to a substrate top face in the shape of liquid membrane should be removed. As a substrate dryer 
which performs this spin desiccation processing, the equipment indicated by the patent printing official 
report of patent No. 2922754, for example is known. 

[0003] This substrate dryer has the chuck which lays a substrate in a top face and holds it by the 
horizontal position. This chuck is supported free [ rotation ] and a rotation drive is carried out with a 
rotation drive at the circumference of a vertical axis. Moreover, the top blow nozzle is arranged in the 
upper part side of a chuck. The exit cone at the tip of a besides side blow nozzle can have approached and 
countered the top-face core of the substrate held at the chuck, and can spray the air for desiccation now 
from right above towards the top-face core of a substrate. 

[0004] And if installation maintenance of the substrate in the condition that finished washing processing 
and the whole top face was covered with the liquid membrane of processing liquid (pure water etc.) is 
carried out by the horizontal position on the top face of a chuck, in this condition, first, a top blow nozzle 
will operate and the air for desiccation will be sprayed towards the top-face core of the substrate of right 
under from the exit cone at that tip. Thereby, the liquid piece section (hole) of a circle configuration is 
formed in the top-face core of a substrate, and the part is dried, moreover, it — then, after a chuck starts, 
acceleration rotation of the substrate is carried out to a predetermined rotational frequency and most 
liquids on a substrate are removed during low-speed rotation by the rotation drive, further, a rotational 
frequency is raised, carries out high-speed rotation, and swing OFF dries a substrate for the remaining 
processing liquid completely. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, although the substrate was rotated and the liquid 
piece section is extended in the direction of the substrate edge with equipment conventionally [ above- 
mentioned ] after forming the liquid piece section (hole) of a circle configuration in the core of the liquid 
membrane formed in the top face of a substrate Even if the rotational frequency in that case is called low 
speed, it is 200rpm, and it is larger than the surface tension of the processing liquid in the substrate edge 
section, and processing liquid is shaken off from the substrate edge section according to an operation of a 
centrifugal force. [ of the centrifugal force given to processing liquid by the rotation ] For this reason, it will 
apply to that perimeter from the top-face center section of a substrate, and a drop will remain, when 
carrying out high-speed rotation in the second half of desiccation processing, the drop ran the substrate 
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top face, a water mark will be formed in the remains of migration of this drop, and this might cause the big 
problem. 

[0006] For example, when forming a low-temperature polish recon thin film transistor on the glass 
substrate for liquid crystal displays, an amorphous silicon layer is formed on a glass substrate, and after 
removing the natural oxidation film of the front face of the amorphous silicon layer, the laser annealing 
method which anneals by the laser beam and carries out melting recrystallization is used abundantly in 
recent years. Thus, since it has strong water repellence after the amorphous silicon layer formed in a 
substrate top face carrying out light etching processing of the front face and performing oxide-film 
removal, even if it is the rotational frequency of above-mentioned 200rpm extent, during desiccation 
processing, the drop of processing liquid will be formed in non-denses, and a water mark will be formed. 
Consequently, the fault of the property of the transistor component which this formed owing to changing 
locally occurred, product quality deteriorated, and there was a problem of causing the fall of the yield. 
[0007] In addition, such a problem is a general problem which does not generate only when an amorphous 
silicon layer is formed on a glass substrate, produces also when the orientation film which becomes a glass 
substrate from a polyimide system ingredient etc. in the manufacture process of a liquid crystal display is 
formed, and is produced in case washing / desiccation processing is performed to the substrate with which 
the film which consists of a water-repellent ingredient was formed. 

[0008] This invention is made in view of the above-mentioned technical problem, and it aims at preventing 
that a water mark occurs during that desiccation processing in the substrate dryer and the substrate 
desiccation approach of drying the substrate with which processing liquid, such as pure water and a rinse, 
adheres to that top face in the shape of liquid membrane, and the silicon oxide removal approach of a 
substrate. 
[0009] 

[Means for Solving the Problem] This invention is the substrate dryer and the substrate desiccation 
approach of drying the substrate with which processing liquid adheres to that top face in the shape of 
. liquid membrane. 

[0010] A substrate maintenance means to hold said substrate in the abbreviation level condition in order 
that this substrate dryer may attain the above-mentioned purpose. The rotation driving means which 
carries out the rotation drive of said substrate maintenance means, and a gas supply means to spray a gas 
towards the top-face center section of the substrate held at said substrate maintenance means, The 
centrifugal force which acts on the processing liquid adhering to this substrate when rotating the substrate 
which was equipped with the control means which controls said rotation driving means and said gas supply 
means, and was held at said substrate maintenance means, When the rotational frequency of this substrate 
with which the surface tension of the processing liquid in the edge section of this substrate becomes 
almost the same is made into a critical rotational frequency, While spraying a gas on the top-face center 
section of said substrate in the first half of desiccation processing and forming a hole in the center section 
of liquid membrane by controlling said rotation driving means and said gas supply means by said control 
means After the gas's having sprayed and making said hole expand in the direction of the edge of said 
substrate, rotating said substrate maintenance means at the rotational frequency below said critical 
rotational frequency, Rotating said substrate maintenance means at a bigger rotational frequency than said 
critical rotational frequency in the second half of desiccation processing, swing OFF is drying processing 
liquid from said substrate (claim 1). 

[001 1] Moreover, when the rotational frequency of this substrate that becomes almost the same [ this 
substrate desiccation approach / the centrifugal force which acts on the processing liquid adhering to this 
substrate when rotating a substrate, and the surface tension of the processing liquid in the edge section of 
this substrate ] is made into a critical rotational frequency, The process which sprays a gas on the top- 
face center section of the substrate held in the abbreviation level condition, and forms a hole in the center 
section of liquid membrane, The process which a gas sprays [ process ] and makes said hole expand in the 
direction of the edge of said substrate, rotating said substrate at the rotational frequency below said 
critical rotational frequency. It has the process which is made to rotate said substrate maintenance means 
at a bigger rotational frequency than said critical rotational frequency, and said substrate to swing OFF 
makes dry processing liquid (claim 6). 

[0012] Thus, in constituted invention (a substrate dryer and the substrate desiccation approach) a gas is 
sprayed on the top-face center section of a substrate, and the hole is formed in the center section of 
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liquid membrane. And the gas is sprayed on the top-face center section of a substrate, rotating a 
substrate at the rotational frequency below a critical rotational frequency. Thus, by setting a rotational 
frequency below to a critical rotational frequency, it is prevented that processing liquid flows and falls from 
the substrate edge section only according to the centrifugal force accompanying substrate rotation. 
Moreover, while the hole is expanded in the direction of the edge of a substrate, the processing liquid of 
the central site of liquid membrane pushes on a substrate edge side gradually from a central site and the 
******** desiccation field spreads by spraying a gas on the top-face center section of a substrate in the 
condition, in connection with it, the processing liquid by the side of the substrate edge is gradually dropped 
from the substrate. Therefore, though it is prevented effectively that a drop remains in the top-face center 
section of a substrate and it carries out high-speed rotation of the substrate in the second half of 
desiccation processing, generating of a water mark is not accepted. Moreover, the oxygen density on the 
top face of a substrate can be reduced by using inert gas, such as nitrogen gas, as a gas, and generating of 
a water mark can be prevented more effectively. 

[0013] You may constitute so that it may continue supplying a gas to the top-face center section of a 
substrate here also not only in the first half of desiccation processing but in the second half. Processing 
liquid is quickly [ certainly and ] removable from a substrate top face with this (claims 2 and 5). 
[0014] Moreover, although especially the nozzle number in that case is not limited, you may make it 
prepare the minor diameter nozzle which carries out the regurgitation of the gas to the top-face center 
section of a substrate in spot, and the major-diameter nozzle which is arranged so that a minor diameter 
nozzle may be surrounded, and carries out the regurgitation of the gas to the top-face center section of a 
substrate, although you may make it prepare a nozzle in a gas supply means in order to carry out the 
regurgitation of the gas towards the top-face center section of a substrate. Thus, while constituting so 
that the regurgitation of the gas may be carried out to coincidence or a selection target from a minor 
diameter nozzle and a major-diameter nozzle when two kinds of nozzles are prepared Make a gas breathe 
out from a minor diameter nozzle, and a hole is formed in the center section of liquid membrane in the first 
half of desiccation processing. Moreover, if a gas is made to breathe out from a major-diameter nozzle and 
it is made to make a hole expand in the direction of the edge of a substrate, rotating a substrate 
maintenance means at the rotational frequency below a critical rotational frequency The time amount 
required for hole expansion can be shortened rather than the case where a hole is made to expand with a 
single nozzle, can shorten the time amount which desiccation processing takes, i.e., a tact time, and is 
suitable (claim 3). 

[0015] Moreover, when two kinds of nozzles are prepared as mentioned above, gaseous consumption can 
be stopped if coincidence is made to stop the gas regurgitation from a minor diameter nozzle mostly with 
starting the gas regurgitation from a major-diameter nozzle (claim 4). 

[0016] Furthermore, in order that this invention may attain the above-mentioned purpose, an etching 
reagent is supplied to the top face of a substrate. The process which removes the oxide film of the front 
face of the silicon layer on a substrate, and the process which supplies pure water to the top face of a 
substrate, and removes the etching reagent on a substrate. It has the process which supplies pure water to 
the top face of a substrate, and forms the liquid membrane of pure water on a substrate, and the process 
which dries a substrate using the substrate desiccation approach according to claim 6 (claim 7). 
[0017] thus, removing the oxide film of the front face of the silicon layer on a substrate in constituted 
invention (the silicon oxide removal approach of a substrate) — then, after pure waters removing the 
etching reagent on a substrate and forming the liquid membrane of pure water on a substrate further, the 
substrate is dried using the substrate desiccation approach according to claim 6. Therefore, though it is 
prevented effectively that a drop remains in the top-face center section of a substrate as described above 
and it carries out high-speed rotation of the substrate in the second half of desiccation processing, 
generating of a water mark is not accepted. Moreover, the oxygen density on the top face of a substrate 
can be reduced by using inert gas, such as nitrogen gas, as a gas, and generating of a water mark can be 
prevented more effectively. 
[0018] 

[Embodiment of the Invention] Drawing 1 is drawing showing the 1 st operation gestalt of the substrate 
dryer concerning this invention. This substrate dryer is equipment which performs desiccation processing 
to glass substrate W for LCD (only henceforth "Substrate W"). This equipment is equipped with the 
substrate attaching part 1 holding Substrate W, the rotation mechanical component 2 which carries out the 
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rotation drive of that substrate attaching part 1 , the gas feed zone 3 which supplies nitrogen gas towards 
the substrate W held at the substrate attaching part 1 , and the control section 4 which controls the whole 
equipment as shown in drawing 1 . 

[0019] This substrate attaching part 1 is equipped with Substrate W, the substrate support plate 1 1 which 
has comparable flat-surface size, and the periphery support pin 12 which fixes on the top face of this 
substrate support plate 11, and supports the periphery section of Substrate W. In addition, the central 
support pin which supports the inferior-surface-of-tongue center section of Substrate W if needed may be 
set up from the top face of the substrate support plate 11. Moreover, although Substrate W is mechanically 
held with this operation gestalt, a substrate maintenance method is not limited to this, may carry out 
vacuum adsorption of the inferior surface of tongue of Substrate W, for example, may be held. 
[0020] This substrate support plate 1 1 is connected with the output revolving shaft 22 of the adjustable 
speed motor 21 which constitutes the rotation mechanical component 2, and rotates with actuation of a 
motor 21. The rotation drive of the substrate W currently held at the substrate attaching part 1 is carried 
out by the acceleration-and-deceleration pattern mentioned later by this. 

[0021] Moreover, the nozzle 31 which constitutes the gas feed zone 3 is arranged in the upper part 
location of the substrate attaching part 1. As shown in this drawing, the end face of this nozzle 31 is 
connected with the rise-and-fall rolling mechanism 32, and level rocking and rise and fall are possible for it 
by the rise-and-fall rolling mechanism 32 at the circumference of the center of rotation AX. Moreover, the 
back end section of a nozzle 31 is connected with the source 34 of nitrogen gas supply through the 
electro-magnetic valve 33, and while nitrogen gas is breathed out from a nozzle 31 because an electro- 
magnetic valve 33 opens according to the closing motion command from a control section 4, the 
regurgitation of nitrogen gas is stopped by closing an electro-magnetic valve 33. For this reason, if an 
electro-magnetic valve 33 is opened after moving the point of a nozzle 31 to the right above location of 
the top-face center section of Substrate W by the rise-and-fall rolling mechanism 32, nitrogen gas is 
supplied towards the top-face center section of Substrate W, and as it mentions later, desiccation 
processing to Substrate W can be performed. Moreover, after desiccation processing is completed, a nozzle 
31 can be evacuated from Substrate W by the rise-and-fall rolling mechanism 32. 

[0022] In addition, although Substrate W is rotated in desiccation processing with this equipment so that it 
may explain below, the processing cup 5 for scattering prevention is formed in the perimeter of the 
substrate attaching part 1 that it should prevent that processing liquid disperses around equipment at this 
time. In addition, this processing cup 5 is constituted possible [ rise and fall ], and the effluent opening 51 
(52) and an exhaust port 52 (51) are established in that pars basilaris ossis occipitalis. 
[0023] Next, actuation of the substrate dryer constituted as mentioned above is explained, referring to 
drawing 2 and drawing 3 . 

[0024] In this substrate dryer, washing processing and rinse processing are received, and if the substrate W 
with which processing liquid, such as pure water and a rinse, adheres to that top face in the shape of liquid 
membrane is carried in to the interior of equipment by the carrier robot (illustration abbreviation) and is laid 
in the substrate attaching part 1, Substrate W will be held by the periphery support pin 12 of the substrate 
attaching part 1 . In addition, at this time, it has evacuated to the predetermined evacuation location and 
the nozzle 31 avoids interference with substrate carrying-in actuation. 

[0025] In this way, if a carrier robot evacuates from equipment while substrate maintenance iscompleted, 
when a control section 4 controls each part of equipment according to the program memorized beforehand 
in the memory (illustration abbreviation) of a control section 4, each part of equipment will operate as 
follows, and will perform desiccation processing to Substrate W. 

[0026] First, as you level-rock, and the rise-and-fall rolling mechanism 32 makes it go up and down by the 
circumference of the center of rotation AX and shows a nozzle 31 to drawing 1 , the point of a nozzle 31 is 
moved to the right above location of the top-face center section of Substrate W. In addition, at this time, 
the electro-magnetic valve 33 is closed and supply of the nitrogen gas from a nozzle 31 stops. 
[0027] And if nozzle positioning is completed, an electro-magnetic valve 33 is opened to the timing T1 1 of 
drawing 2 R> 2, nitrogen gas will be supplied towards the top-face center section of Substrate W, and the 
desiccation processing to Substrate W will be started. Thus, if the top face of Substrate W is made to turn 
and breathe out nitrogen gas, as shown in drawing 3 (a), by the nitrogen gas sprayed on the top face of 
Substrate W from a nozzle 31, it will be pushed away by the processing liquid of the center section of liquid 
membrane 61, a hole 62 will be formed in a liquid membrane center section, and the substrate front face 
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will be dried. In addition, the processing liquid by which it was pushed away rises in the periphery section of 
a hole 62, and the thickness of liquid membrane 61 serves as thickness t2 from thickness t1 only in the 
periphery part. 

[0028] in this way, forming a hole 62 — then, when it accelerates with predetermined acceleration and 
becomes a rotational frequency P1 (=PT) until a motor 21 begins to rotate to timing T12 and the rotational 
frequency of Substrate W serves as the same value as the critical rotational frequency PT, it shifts to 
uniform rotation. Here, the rotational frequency of the substrate W with which the centrifugal force which 
acts on the processing liquid adhering to Substrate W when rotating the substrate W held at the substrate 
attaching part 1, and the surface tension of the processing liquid in the edge section of Substrate W 
become almost the same is meant as "the critical rotational frequency PT." In addition, about the critical 
rotational frequency PT, although it changes mutually with factors, such as a class of the magnitude of 
Substrate W, a configuration, and the maximum episporium currently formed in Substrate W, and a class of 
processing liquid, it can ask by the numerical analysis based on these factors, or experiment. 
[0029] Thus, while rotating Substrate W below at the critical rotational frequency PT, it can prevent that 
processing liquid flows and falls from the substrate edge section only according to the centrifugal force 
accompanying rotation of Substrate W. That is, at this time, the flow omission from the substrate of 
processing liquid is controlled by extent which is not almost. And with this operation gestalt, since nitrogen 
gas is succeedingly sprayed on the top-face center section of Substrate W from timing T1 1 in this 
condition As shown in drawing 3 (b), while the hole 62 formed previously is expanded in the direction of the 
edge of Substrate W (longitudinal direction of this drawing), the processing liquid of the central site of liquid 
membrane 61 pushes on a substrate edge side gradually from a central site and the ******** desiccation 
field spreads it — following — just — being alike — the processing liquid 64 by the side of the substrate 
edge begins to flow and fall, and is gradually dropped from Substrate W. and the great portion of processing 
liquid which adheres to the top face of Substrate W as shown in drawing 3 (c) removes — having — the 
first half of desiccation processing — completing (timing T13) — it moves in the second half of desiccation 
processing. 

[0030] In this second half, rotation of Substrate W is accelerated with blasting of nitrogen gas continued, 
and the rotational frequency P2 higher than the critical rotational frequency PT and the processing liquid 
65 which accelerates to a rotational frequency P3 further, and remains in the top-face edge section of 
Substrate W by high-speed rotation as shown in drawing 3 (d) are shaken off. Then, while slowing down the 
engine speed of Substrate W by zero, an electro-magnetic valve 33 is closed, supply of nitrogen gas is 
suspended, and desiccation processing is completed (timing T15). 

[0031] According to this operation gestalt, as mentioned above, by setting the rotational frequency PI of 
Substrate W below to the critical rotational frequency PT Preventing that processing liquid flows and falls 
from the substrate edge section only according to the centrifugal force accompanying substrate rotation 
Sprayed nitrogen gas on the top-face center section of Substrate W in the condition, the hole 62 was 
made to expand in the direction of the edge of Substrate W, and the push **** desiccation field is 
gradually expanded for the processing liquid of the central site of liquid membrane 61 to the substrate edge 
side. Therefore, though it can prevent effectively that a drop remains in the top-face center section of 
Substrate W and high-speed rotation of the substrate W is carried out in the second half of desiccation 
processing, generating of a water mark can be prevented. 

[0032] Moreover, with this operation gestalt, during desiccation processing (T1 1-T15), since nitrogen gas is 
continued and supplied from the nozzle 31, processing liquid is quickly [ certainly and ] removable from the 
top face of Substrate W. Moreover, by continuing supplying nitrogen gas, the oxygen density near the top 
face of Substrate W can be decreased, and generating of a water mark can be prevented more effectively. 
Thus, continuation supply of nitrogen gas can perform better desiccation processing. 
[0033] Drawing_4 is drawing showing the 2nd operation gestalt of the substrate dryer concerning this 
invention. The nozzle which consists of the nozzle 31 311, i.e., the minor diameter nozzle, and the major- 
diameter nozzle 312 of double pipe structure with the 2nd operation gestalt to the point that this substrate 
dryer was greatly different from the previous 1st operation gestalt having been the single nozzle 31 with 
the 1st operation gestalt is the point for which the regurgitation [ nitrogen gas ] is possible independently 
of each nozzle 31 1,312. Namely, the major-diameter nozzle 312 is arranged so that the minor diameter 
nozzle 311 may be surrounded with this 2nd operation gestalt. The minor diameter nozzle 311 is connected 
with the source 34 of nitrogen gas supply through the electro-magnetic valve 35. While supply and a halt of 
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the nitrogen gas from the minor diameter nozzle 31 1 are controlled by carrying out closing motion control 
of the electro-magnetic valve 35 according to the closing motion command from a control section 4 The 
major-diameter nozzle 312 is connected with the source 34 of nitrogen gas supply through the electro- 
magnetic valve 33, and supply and a halt of the nitrogen gas from the major-diameter nozzle 312 are 
controlled by carrying out closing motion control of the electro-magnetic valve 33 according to the closing 
motion command from a control section 4. In addition, since it is the same as that of the 1 st operation 
gestalt about other configurations, the same sign is attached here and explanation is omitted. 
[0034] Next, it explains, referring to drawin g 5 and drawing 6 about actuation of the substrate dryer 
constituted as mentioned above. 

[0035] In this substrate dryer, if the substrate W after washing processing or rinse processing is carried in 
to the interior of equipment by the carrier robot (illustration abbreviation) and is laid in the substrate 
attaching part 1 like the 1 st operation gestalt, Substrate W will be held by the periphery support pin 1 2 of 
the substrate attaching part 1. And if a carrier robot evacuates from equipment, when a control section 4 
controls each part of equipment according to the program memorized beforehand in the memory 
(illustration abbreviation) of a control section 4, each part of equipment will operate as follows, and will 
perform desiccation processing to Substrate W. 

[0036] First, as you level-rock, and the rise-and-fall rolling mechanism 32 makes it go up and down by the 
circumference of the center of rotation AX and shows a nozzle 31 to drawing 4 , the point of the minor 
diameter nozzle 31 1 and the major-diameter nozzle 312 is moved to the right above location of the top- 
face center section of Substrate W. In addition, at this time, both the electro-magnetic valves 33 and 35 
are closed, and supply of the nitrogen gas from a nozzle 311,312 stops. 

[0037] And if nozzle positioning is completed, only an electro-magnetic valve 35 is opened to the timing 
T21 of drawing JS R> 5, nitrogen gas will be supplied towards the top-face center section of Substrate W 
from the minor diameter nozzle 31 1, and the desiccation processing to Substrate W will be started. Thus, if 
the top face of Substrate W is made to turn and breathe out nitrogen gas from the minor diameter nozzle 
31 1, as shown in drawing 6 (a), by the nitrogen gas sprayed on the top face of Substrate W from the minor 
diameter nozzle 31 1, it will be pushed away by the processing liquid of the center section of liquid 
membrane 61, a hole 62 will be formed in a liquid membrane center section in spot, and the substrate front 
face will be dried. In addition, the processing liquid by which it was pushed away rises in the periphery 
section of a hole 62, and the thickness of liquid membrane 61 serves as thickness t2 from thickness t1 
only in the periphery part. 

[0038] in this way, forming a hole 62 — then, a motor 21 begins to rotate to timing T22, and it accelerates 
with predetermined acceleration until the rotational frequency of Substrate W serves as the same value as 
the critical rotational frequency PT. In this way, since the minor diameter nozzle 31 1 to nitrogen gas is 
succeedingly sprayed on the top-face center section of Substrate W from timing T21 while it has been in 
the prevented condition that processing liquid flows and falls from the substrate edge section only 
according to the centrifugal force accompanying rotation of Substrate W As shown in drawing 6 (b), while 
the hole 62 formed previously is expanded in the direction of the edge of Substrate W (longitudinal 
direction of this drawing), the processing liquid of the central site of liquid membrane 61 pushes on a 
substrate edge side gradually from a central site and the ******** desiccation field spreads In connection 
with it, the processing liquid 64 by the side of the substrate edge is gradually dropped from Substrate W. 
[0039] And to the timing T23 to which the rotational frequency of Substrate W reached the predetermined 
rotational frequency P1 (= PT), an electro-magnetic valve 33 is opened, and nitrogen gas is turned and 
sprayed on the top-face center section of Substrate W from the major-diameter nozzle 312 at the same 
time it closes an electro-magnetic valve 35 and stops the regurgitation of the nitrogen gas from the minor 
diameter nozzle 31 1, while shifting to uniform rotation actuation. As shown in drawing 6 (c), the hole 62 is 
further expanded in the direction of the edge of Substrate W (longitudinal direction of this drawing), and 
while the processing liquid of the central site of liquid membrane 61 pushes on a substrate edge side 
gradually from a central site and the ******** desiccation field spreads, in connection with it, the 
processing liquid 64 by the side of the substrate edge is gradually dropped to this timing T23 from 
Substrate W. The great portion of processing liquid adhering to the top face of Substrate W is removed 
soon, and the first half of desiccation processing is completed (timing T24). 

[0040] And rotation of Substrate W is accelerated entering in the second half of desiccation processing, 
and continuing blasting of the nitrogen gas from the major-diameter nozzle 312 from timing T24, it 
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accelerates to the rotational frequency P3 higher than the critical rotational frequency PT, and the 
processing liquid 65 which remains in the top-face edge section of Substrate W by high-speed rotation as 
shown in drawing 6 (d) is shaken off. Then, while slowing down the engine speed of Substrate W by zero, an 
electro-magnetic valve 33 is closed, supply of nitrogen gas is suspended, and desiccation processing is 
completed (timing T25). In addition, the two-dot chain line shows the pattern of operation in the 1 st 
operation gestalt in drawing 5 that the pattern (continuous line of drawing 5 ) of operation in the second 
half of the desiccation processing in the 2nd operation gestalt should be contrasted with the 1 st operation 
gestalt. 

[0041] As mentioned above, according to this operation gestalt, the same operation effectiveness as the 
1st operation gestalt is acquired. Namely, by setting the rotational frequency P1 of Substrate W below to 
the critical rotational frequency PT Preventing that processing liquid flows and falls from the substrate 
edge section only according to the centrifugal force accompanying substrate rotation Spray nitrogen gas 
on the top-face center section of Substrate W in the condition, make the hole 62 expand in the direction 
of the edge of Substrate W, and since the push **** desiccation field is gradually expanded to the 
substrate edge side, the processing liquid of the central site of liquid membrane 61 It can prevent 
effectively that a drop remains in the top-face center section of Substrate W, and generating of a water 
mark can be prevented effectively. Moreover, during desiccation processing (T21-T25), while removing 
processing liquid from the top face of Substrate W certainly and quickly by continuing and supplying 
nitrogen gas to the top face of Substrate W from the minor diameter nozzle 31 1 or the major-diameter 
nozzle 312, generating of a water mark is prevented more effectively. 

[0042] Moreover, with this 2nd operation gestalt, nitrogen gas was first supplied from the minor diameter 
nozzle 31 1, the hole 62 was formed in liquid membrane 61 in spot, nitrogen gas was sprayed on the top 
face of Substrate W from the major-diameter nozzle 312 in the phase in which the hole 62 spread to some 
extent, and the hole 62 is extended further. For this reason, compared with the 1st operation gestalt using 
the single nozzle 31, a hole 62 can be formed certainly, that hole 62 can be extended efficiently, and the 
first half of desiccation processing can be certainly performed rather than the 1st operation gestalt. 
Moreover, the regurgitation origin of nitrogen gas is changed from the minor diameter nozzle 311 to the 
major-diameter nozzle 312 to timing T23, and the consumption of nitrogen gas can be controlled by this. 
However, you may make it make a part of nitrogen gas regurgitation from the minor diameter nozzle 31 1, 
and nitrogen gas regurgitation from the major-diameter nozzle 312 overlap changing the regurgitation origin 
of nitrogen gas completely in this way like the 3rd operation gestalt shown in not the requirements for an 
indispensable configuration but drawing 7 and drawing 8 of this invention. 

[0043] Drawing 7 is drawing showing actuation of the 3rd operation gestalt of the substrate dryer 
concerning this invention. Moreover, drawing 8 is drawing showing desiccation processing with the 3rd 
operation gestalt typically. In addition, the equipment configuration of the substrate dryer concerning the 
3rd operation gestalt is the same as that of the 2nd operation gestalt. 

[0044] Also in this 3rd operation gestalt, if the substrate W after washing processing or rinse processing is 
carried in to the interior of equipment by the carrier robot (illustration abbreviation) and is laid in the 
substrate attaching part 1 like the 1st operation gestalt, Substrate W will be held by the periphery support 
pin 12 of the substrate attaching part 1. And if a carrier robot evacuates from equipment, when a control 
section 4 controls each part of equipment according to the program memorized beforehand in the memory 
(illustration abbreviation) of a control section 4, each part of equipment will operate as follows, and will 
perform desiccation processing to Substrate W. 

[0045] First, as you level-rock, and the rise-and-fall rolling mechanism 32 makes it go up and down by the 
circumference of the center of rotation AX and shows a nozzle 31 to drawing 4 , the point of the minor 
diameter nozzle 31 1 and the major-diameter nozzle 312 is moved to the right above location of the top- 
face center section of Substrate W. In addition, at this time, both the electro-magnetic valves 33 and 35 
are closed, and supply of the nitrogen gas from a nozzle 311,312 stops. 

[0046] And if nozzle positioning is completed, only an electro-magnetic valve 35 is opened to the timing 
T31 of drawing 7 R> 7, nitrogen gas will be supplied towards the top-face center section of Substrate W 
from the minor diameter nozzle 311, and the desiccation processing to Substrate W will be started. Thus, if 
the top face of Substrate W is made to turn and breathe out nitrogen gas from the minor diameter nozzle 
31 1, as shown in drawing 8 (a), by the nitrogen gas sprayed on the top face of Substrate W from a nozzle 
31, it will be pushed away by the processing liquid of the center section of liquid membrane 61, a hole 62 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/03/17 (__?) 



*JP,2003-031545,A [DETAILED DESCRIPTION] 



8/9 ^— v 



will be formed in a liquid membrane center section in spot and the substrate front face will be dried. 
[0047] And with this 3rd operation gestalt, an electro-magnetic valve 33 is also opened to the timing T32 
before rotation initiation of a motor 21, and nitrogen gas is sprayed towards the top-face center section of 
Substrate W from both the minor diameter nozzle 31 1 and the major-diameter nozzle 312 ( drawing 8 (b)). 
Therefore, with this 3rd operation gestalt, the nitrogen capacity per [ which is supplied to Substrate W ] 
unit time amount has increased compared with the 2nd operation gestalt, and the rate which the hole 62 
formed previously expands in the direction of the edge of Substrate W (longitudinal direction of this 
drawing) is large. 

[0048] Moreover, when it accelerates with predetermined acceleration and becomes a rotational frequency 
P1 (=PT) until a motor 21 begins to rotate with the condition of having increased the nitrogen capacity per 
unit time amount in this way and the rotational frequency of Substrate W serves as the same value as the 
critical rotational frequency PT, it shifts to uniform rotation. An electro-magnetic valve 35 is closed to this 
timing T33, and the regurgitation of the nitrogen gas from the minor diameter nozzle 31 1 is stopped. As 
shown in drawing 8 (c), the hole 62 is further expanded in the direction of the edge of Substrate W 
(longitudinal direction of this drawing), and while the processing liquid of the central site of liquid membrane 
61 pushes on a substrate edge side gradually from a central site and the ******** desiccation field 
spreads, in connection with it, the processing liquid 64 by the side of the substrate edge is gradually 
dropped to this timing T33 from Substrate W. The great portion of processing liquid adhering to the top 
face of Substrate W is removed soon, and the first half of desiccation processing is completed (timing T34). 

[0049] And rotation of Substrate W is accelerated entering in the second half of desiccation processing, 
and continuing blasting of the nitrogen gas from the major-diameter nozzle 312 from timing T34, it 
accelerates to the rotational frequency P3 higher than the critical rotational frequency PT f and the 
processing liquid 65 which remains in the top-face edge section of Substrate W by high-speed rotation as 
shown in drawing 8 (d) is shaken off. Then, while slowing down the engine speed of Substrate W by zero, an 
electro-magnetic valve 33 is closed, supply of nitrogen gas is suspended, and desiccation processing is 
completed (timing T35). In addition, the two-dot chain line shows the pattern of operation in the 2nd 
operation gestalt in drawing 7 that the pattern (continuous line of drawing 7 ) of operation in the second 
half of the desiccation processing in the 3rd operation gestalt should be contrasted with the 2nd operation 
gestalt. 

[0050] As mentioned above, with the 3rd operation gestalt, since nitrogen gas was sprayed on the top face 
of Substrate W from both the minor diameter nozzle 31 1 and the major-diameter nozzle 312 in a part of 
first half of desiccation processing and the hole 62 is expanded in the direction of the edge of Substrate W 
(longitudinal direction of drawing 8 X in addition to the same operation effectiveness as the 1st operation 
gestalt, the base dryer concerning the 3rd operation gestalt has the operation effectiveness peculiar to the 
3rd operation gestalt. That is, according to this substrate dryer, the time amount required in the first half 
of desiccation processing compared with the 2nd operation gestalt constituted so that the regurgitation of 
the nitrogen gas might always be carried out from either the minor diameter nozzle 31 1 and the major- 
diameter nozzle 312 can be shortened, the tact time of equipment can be shortened, and a throughput can 
be raised. 

[0051] In addition, this invention can make various change in addition to what was mentioned above unless 
it is not limited to the above-mentioned operation gestalt and deviated from the meaning. For example, 
with the above-mentioned operation gestalt, although nitrogen gas is supplied to the top face of Substrate 
W as a "gas" of this invention, if it is the gas component which does not have a bad influence to Substrate 
W, this gas component may be supplied as a "gas" of this invention instead of nitrogen gas. 
[0052] Moreover, with the above-mentioned operation gestalt, although the rotational frequency P1 of the 
substrate W in the first half of desiccation processing is made in agreement with the critical rotational 
frequency PT, even if it makes it set it as a rotational frequency (> 0) smaller than this critical rotational 
frequency PT, the same operation effectiveness as the above-mentioned operation gestalt can be 
acquired. 

[0053] Moreover, what is necessary is not to limit this change timing to this and just to change it during 
the first half of desiccation processing, although the supply origin of nitrogen gas is changed in the 2nd 
operation gestalt to the timing T23 to which the rotational frequency of Substrate W reached the 
predetermined rotational frequency P1. Moreover, although the regurgitation of the nitrogen gas from the 
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minor diameter nozzle 31 1 is stopped in the 3rd operation gestalt to the timing T33 to which the rotational 
frequency of Substrate W reached the predetermined rotational frequency P1, this regurgitation halt timing 
is not limited to this, and should just be made to perform a regurgitation halt for desiccation processing to 
the timing of the arbitration by the termination point in time (timing T35). 

[0054] Furthermore, although the above-mentioned operation gestalt explained the case where this 
invention is applied to the equipment which performs substrate desiccation specially, the candidate of this 
invention for application is not limited to this, and after it performs washing processing, etching processing, 
exfoliation processing, etc. within the substrate processor equipped with the substrate desiccation 
function, for example, the same equipment, it is applicable [ candidate ] in this invention also to the 
substrate processor perform substrate desiccation processing. In order to form an amorphous silicon layer 
on a glass substrate in the process which forms a low-temperature polish recon thin film transistor in the 
glass substrate for liquid crystal displays and to remove the natural oxidation film of the front face, 
specifically, the equipment which carries out light etching is raised. 
[0055] 
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©J£g»«:«gfffiP5 1(52) *»j»mP5 2 (51)*i 
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[0024] c (mmzMms-cit. mtnnm** y > * 
mm^vf , ^(D±®{c*fi7K^ y £• ©*aa?&a* 

Jc^-cglgrtg&tctaASn. S«fiS^g|5lCcigg34ai 
i. S£G5ffS|5 1 ©SH3S#tf> 1 2 T-®gW£Gy#-r 
S. C©<t^ SX)13 1 «§T5£©jtMftg«Cig 

)Bl/T*Q. g^Af!OT<!:©T#£iiWT<,>S. 

[0025] t 5 t,T««®f #5S7-T-5 <!: i Wt 
ga^F #igg#> 6 mm? Z> t . fflspgff 4 ©y * y 10 

o xmaspep 4 tt&m&wimw? sciwot, i*g 

[0 02 6] ST. 3 2*1^X^3 1*0 

!&jj<i>Axja *) -e*3m$b*sj:u i mm2-&xm 1 tc^-r 

KDfteD. ^X;U3 12p6©g3g#x©{Jmt<#ih3 
*xTl>£„ 20 

[oo27)f or. ^x;M&g&«>#3rr-r£ a 

W©±ffitCfiWTttfcB 3 03 (a) (C^-*\fc-5 

tCcfc o r sos 6 i ©ttJ*a$©teg8t#fti uii w 6 n 

-r^**g|5{C*-^6 2*^fi£$n. ^-©«««®*s 

©#mt?g| 0 ±# tj 4 ^-©if jggp#T-©#&jg 6 l © 30 
mm&mfrt ia>e>/s#t 2ttzr>x\,*z>. 

[002 8] C -5 l/Tsfr-.rt'e 2 *^^"5©K:iKl/» 
T. $U5>^T1 2Tt-$2 l*i@KU*&«t». S« 

w©0isS:*5^^Hie^P T £ isjHIfi & * & xmM<D 

im&xmmv. hirspi (=pt> 

^£^$©agcfc<fcD%a$©affi&£'©gH«:J: o 

tasted* tor-****. cne.©i!Hccs-5<u!ffl 

[002 9] C ©«£ 5 tCEg|?lIK^!P TJi(T-CS«W* 

^r««®i*^6&a?£#ijssft«f3 ^©aiESih-rs c 

e>©i&tt^ HEBE i ^ £*&C>igg«C}qifW $ *lT I,**. 

-eLT. cwmmm-ca. c©»f^5>ni so 
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i a>e>3l*t££^#x£S«w©±ffi#*8l»c&stt 
wroscr. 03 (b) Kth-T J:5fc» 5t(cff^^4a 
fc*-;U6 2#S«W©JS*itfjft (P)0©£*D!ffi) tc 

ftAor^t. i©tf*ra©^affi*^*ffli^6 

<. fl/t, 03 (c) CC7jrr<fc-5iC*«W©_hffiK:tt 

«rr zammottfimis $ nx nm$im<omm^T 
-r* <*-f s>*ti 3) <b. ^j»Ma©a*cc^5. 
[0030] c©®^{c*ji>r«. wm*fz<DVkztm 
zweiLtct. £muw<D®&*tiamvxt&ft®mnp t 
J:y fciS<,>llHfc8:P2> S6(c«Htet5[P3*rfti)l 
0. H5il@e(cj;-,r. 03 (d) (CffrT J: 5&C»&W 
©±®S«gPK:^l,-Cl»-5teffiSg6 S^SOWi. ^ 

*»/^^3 3 ?r^i;r^^x©e«&4fit±L/r?£^ 
nmzfzT-rz -/5>yn 5) . 
[0031] ti±©«t^{c, comsfsiKina, s 

«W©Ih1^P 1 ^SSI^H^PTJWTfc^rSCi 
fciO. S«@«£K:#^a^©^(cj;-,rsSffi^gp 
*^Ma«*^n^^s©4te± Ltewib. ^©ttss-c 

^^*«SW©±M^g|5{c^|f^-c*-Jl-6 2 

*s«w©^^[fij«cjyc$^rc>*. ?g®6 i©tf* 

«*©4?a«W«:K)5±^-SCi*s-ct. f£&Ma©&¥ 

[ 0 0 3 2 ] SEfc, CWSUSff^-Cfi. $g«iA!ia©pa 
(T 1 1-T15) . 1 ^<E>g^^4filMU 

-c«*&u-ri^©-c. mmmzmmic L^feastcs 
«w©±®^6i^*r-sc<»:*i-r#.s. S/c. ^mux 

l/MW 5CitcJ;f) *«W©±®i5^©^?^S 

^i^s-esci^-cif. •?*-^v-^©j^^ < fcD 

[ o o 3 3 ] 04«. c<Dwmi»ipzmfflmsm<D 

mimmmmt^<mm-r^.mt. mi^mmi&xiz 
m— y X)v 3 i r $> o /c©(c*t l . ^2 5i»s§t?w - 
wgm&osxfrz i . o*o/jvs^x^3 i i 
^xji/3 i 2A^^^^x;i'*5flat,>e,nT43y. #>x 

^311, 31 2*i 63455: LX gMtfxmtiiBJt&ttj: 
oTC^*-C$>^. -T^Ct>^. C©02^f$!H-C«/h 
S^X;U3 1 1 <&K0Btf«fc^W:Aa^X;P3 1 2#ig 
g^titteO. /J^^X;U3 1 ltt^lA^yas*^ 
LT^^tt*&jS3 4ig^l3nr*j'J. *«g04*> 
^©PaH^KI&DT^^^^S 5 ^raHfdSP^sc 
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±x>t<&sx>i>3 1 1 frt><Dmm*}z<Dm& ■ &±wu 

tV*&sZ>\s3 1 2*>6©g||t#*©{!tj|& - fi»jh#$lj 

10 0 3 4] ^k, ±ia© <£ ^ uzwi&ztitcmimMm 

&<DW)ftt£^xm5te£i?m6%&mu~i~?m}-? 10 

[0035] commnrnmixu. m 1 n^justiu 
1 «ctsas ti* £ . »««^g|5 1 (omimm e> 1 2 ~e 

Wm? s c t cc <fc o r . SSSSi5*J^T© J: 5 (c»f£ l 

•c««w«c*f-rsi£«^*iWT-ri. 20 

[0 036] #Kl[aitemi«3 2*SyXJU3 1*@ 

* a x m *) xfcsmm** <£ tf^ra ^ -a-r 0 4 tc^-r 
^^{c/hs^x^s 1 lfcit^&^x^s 1 2©5fci£ 

SiJ*S«W©±Etti^gi5(DiiJh{4g{C^«i3-ttS. ft 
*J. C©<fc*. M^iia^l/^3 3, 3 5ttBii;T*J«5. 

11.31 2^6©M#XCDMBM?n 

•cos. 

[0037] *ox. sXfrfkmktbtffzTtzt. m 

5©$-/5>^T2 l-CmfiBE^^3 5 ©#£19*. /b 
&SXM3 1 1 *6«SW©±ffitf*SPK:|ajWr^3R^ 30 

C©<t^CC^^5r/J\SyX;U3 1 l#>6g«W©± 
M{C[6JW-CR±6BS 06 (a) (c^-r<fc5{c. /f> 

uzicji-ixmme i©**sp©MffifK*ijfi/jSW6*i 

T?SIitt>*ffl5«:*-^6 2*J^7i<^ h&tj{cf^34a. 
tt* 6 2 ©^gp-C^ 9 ±# 0 . -e©^SSP^t?© 

#$IS6 i ©M/saw* 1 1 frhm?* 1 2 i&otv 

•s. 40 

[0 03 8] C5 0t*-A6 2 ^©CC^i 
T. £ 5>i/T2 2tt-if2 1*J1H£U>&J6. 
W©l3IS»#BI?B|g» P T <b IsJ-fl £ S £ t?B»fS© 

*Daat?J!)n2t--s. c^ot, s«w©[giKK:^^a^ 

#©<&(<:<£ oTg«$S^#>6M$*^nSI^.S©#! 
Rfr±3ftfctfc1§©£**-f 5>:?T2 1^6?I#«S#/Jn 
gyX>l<3 1 1 *>P>^«//X*S®W©±®cf3^gl5K?>c 
$ttttT(,>S©-C. 16 (b) {C7jrr«fc5lc> fttcXftft 
<**lfc*-*6 2*sS«W©ffii»^|pj mm<DfrW5 
fa) K^LTl,^ ?$Jg6 1 ©^jfeWDMS®**** 50 
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on^iifcfc, ^ftK#^T»£Sifi{i©«g6 

4*JSSW^6^^{CS£3nrtK. 
[ 0 0 3 9 ] br . ««W©H^*sgfS©|51^P 
1 ( = PT)KIUcf-/?>^T23r, ^jSUgSft 

^{c^f-rs-^. nm'Oi-73 5*mcx'i>&sX)i> 
3 i i^6©^sR^x©q±m=sr(?±f ztmmic. mm 

rtfrzTZ 3*Wfc*X*.W:.s X)\>3 1 2*>6M3l?#X£S 
T2 3m 136 (c) (C^-r<fc^K:*-;U6 2*1S« 

W©i&ii7^) (P1@©2e^^iSj) (C3 6«:i!fc^0-C(,i 

<£&*i£WLm%Hxm*tm&fc&-?x^< 

tc. ^-ntc^o -c»s^ffli©toa?s e 4 e. 

2>mii?s©^*^* <* ntie^s©8tr#*i^T-r s 

<^-<5>^T24) . 

[0 04 0 ] -e-br. * 5>^T2 4<£Dfatt#Hl© 
f^«CA*)> ^cS^X;l/3 1 2*6©^^?;©^^ 

vzmmistc* &m&w<D®$z&jamLxt&R®m!i.p 
T£K>t>n<.>mmiP3*xmmL, jKxmmc*-, 
x. me (d) icm-rj:'jt l cm&w<D±ffimm$i< l cmft 

LX\,>ZMm.6 5%m*)WZ>. ^©ft. S«W©@fg 

crg^^©«i&*i?±L-cie«i!ia*^TTS 

-TS>^T2 5)„ ftfc. ^2||i©f^C*iW-5ia»^ 

a©«*(c*jw*»fp^-d'-> (H5©ns) zmim 

[0041 ] «±©J: 'jcc. C©|^jfe^S8(cJ:n«. m 

«W©0K»P 1 *B»H<B»PTKT«:Bt3&J-&C4 
KJrO. S«@<g{c^53i^*©*«:J:o'Ca«igi»a 
*»«>*!ffllj8[*taEti«fe4©*B)6±0&*iC *©«S8t 
S«^X?rS«W©±Ba**g|5«C^^ftWr*:-;U6 2 
*S«W©iftS^{CllfcA:3lfCl>*. ?g^6 l©** 

mDwmzmw&mmiciiti* tew Li&QimmwiM. 

^Cl/rt>S©-C, »SW©±ffitfi^aJK:S?g3!)SJg^(D?: 
38Mlfi«j«:i»±L . * - ^ ^©jE6fife%^*flti(cffi± 
^^C<!:*i-C^2, 0 ifc. ^MS©ra (T21~T2 
5) . /hgyX;U3 1 1 $/c»^cgyX;U3 1 2*»6g 

^T^iifeK, f*-*T-^©|e^*j:ij5»*6f|fc 

[ o o 4 2 ] *&. c©»2jawig«-ctt. *r*tw«c 

/J^^XJU3 1 l*>6^#*X£{ttJ&b-Cv£Jg6 1KX 
#y hfifJ(C*-;U6 2*BmL. A-S^S^-JUe 2*5 
lE^o/cePt-C^S^X^S 1 2i>6It^!&ifiW 

©±ffltc!>c*#wr^-;U6 2*S6«:j2:tfrt>i. c 
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©fc#>. #-©yX;l>3 1 Zm^tcs&l SU6JgJB(ctt'< 

< Eif* c £**-e£ . i£«^©fr#?:m i mxmm * 

X;U3 1 2K.VWWZ.X*}*). CtliCfcoTgSfitfX© 

trnmoja < /b&.s x>\> 3 1 1 #> e.<D^^xttui t a- 10 

S^XJl/3 1 2*>6©^#XttttJ,»:£— a$*-~M-5 

t o o 4 3 ] 0 7 «. z(»mitefrfrzmimiagm.<D 
mzmmm(DWE*7TC?mx-jbz>. 08»j&3 

[0044] c<om3mimmcis^xi>. mimmm 
#v v m^mm K.^xmm.n^mKttx. mm 20 

^6ilMT-5i> 8HJ$IgP4©^*y (07j*grBg) (c^» 
1£!&Z1nX\,*2>-7uifvMChtcifir> XUWU 4 #££g 

arc Lrs«wtc*f -r sie^is^sitf r s . 

[0 04 5] IK§eM3 2*i/X;l3 

A X ») -C*^®S6*J «fc 0^1$ $ tTS 4 K^TT 
<fc5fC/hg-/X;l>3 1 \*5&U*MSXA,$ 1 2©5fcig 
gP^rSSWOiB^^SUCDiaifiiacc^ttS-liS., tt 30 
fc> C©<t*> H«J»^^^3 3 . 3 5«B?i;r*jf3, 
^X^3 11.31 2*>£©^#X©«&«f?±;*tt 

[ 0 0 4 6 ] -e LX\ ^X;Mftg&ifc#S5g7-f £ <!: . 0 
7©^-C 3 >^T3 1 -cmSS/-C;PX3 5©#£gi§£, >\\ 
&sX)i>3 l l *>e.S«w©±ffi**ei5K:|njwrg^^ 

C©J:5{Cg|ft#**t>g6-/X>U3 1 1*>6ISW©± 

fficcifiiwrtttas-a'^i. 08 (a) tc^-r^stc. -/ - 
x^3 \frhmmi<D±mi<cvk%ttwhti2>'gm*j*tc 40 
j;-pt^6 i©**sp©^a?R*^cjiwp,nr?gs 

«t>*S«C*-.rt/6 2#Xsiis» h^JC^Stl. -e©s« 

C©f&3HJ6JfcaiT?tt t *-*2 
1 ©@e^*Slti©^ -f 5 > 3 2 ■CSfflfA.1l/:/3 3 <£> 
Bl>-C^SyX*3 1 1 t^S^X^3 1 2©W^F> 

S«w©i:ffitf*gq«:[aiwr^^X3!)i^ir#w e>ft s 
(08 (b) ) . Lfcrt^T. c©» 3 

tmmi,cit^<X^<tj: r> -cis*) . 5fefc^fi£$4ayc*-^ so 
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6 2^SffiW©ffi»^|6j (|5]0©££^|Sl) «:8fc*u-c 

i > < a-# < <£ -5 c <, > s. 

[0 04 8] S/c. C©Jr^{cm{4^aO©^«^X 
«W©[s]|K&rt*l§WlH!&& PTi fgl-ffl C3t5£ 

©Mis-cans u H^gtPi (=pt) tte-ytcm.a 
xm^mmcmr ? c©$-/s>n33 -cssea 

JUX3 5*Hi;T/hS^X^3 1 l*>?>©^s?t#X©tt 

ttifcffut-r-s. c©^-/5>n3 3m 08 <c) 

«c^-rj;^«c^-;U6 2AiS«W©ffi^|S] (pH0©£ 

«c3e>ccj£^:Lrc^. sag6 1 ©**$]©$& 
mmxp&mfr hmmmmic& « «c# l it *>nxmk 
mm&m*fi-,x^< ttt>ic. tmc^xm^mm 
<Dmmm6 4&m&wi>>t>'&«tcmt2tixi,>< . 
r. affiw©±®ec#s-rsMa^©^*i^*3nr 

$a»Ma©Hilr**^T^--S ( *f ■< 5 > ifT 3 4 ) . 
[00491 ^1^ 5>^T34«tO^Mffl© 
f^KAO. AS^X;U3 1 2#>6©^3S#X©i!K#tt 

v&mmutcs. *ssw©@^?rftnjib-cBgw@^:P 

r. 08 (d) (c^TJ; *> «:8&W©±Hn$gjf gfltcgi?? 
Uri>SMS?£6 5 5rtiO^. *©^> «SW©0e 
®.*:*£u$.X< l C$m?Z>tt$>SC, m&rt)\s-?3 3*m 

Kxm»iJxom&*&it\sxn.imm*^T-srz> 

■i 5 3 5 ) . »3HJ60)SS{c*JW*^ili«i 

a©a*«c*»w*ttff/<jr-> (07©n^> zm2m 

mmmtltiik?^ . 07t*iK:^2||Jg^K:fcWSS6 
[0050] j^±©«fc ^(c, srsnte^rti. 

S©f5*©— SP(C*itir^SyX;U3 1 1 i^S-/X;l/ 

3 i 2©w^6.s^^4S®w©±fficcej«:*m-c 

*-;U6 2 «:S«W©S»^|6I (08©2EJ&^(nI) (Cfi£ 
AL-rt,^©f. ^3HJS^S8«c*»A^«Mia*SIH« 

^ i ^-©f^fflsascctn^. . m 3 iQfeff^tc 
^©fpffl^^wuri^s. c©sg|£«l 
^Sfcint^ ttc;MyX^3 1 lfeJ;C>'AS^X;b 

3 1 2©c»-rn*^— ^e.b*>^*x/x*ittaL%t,><j: 
^ icmis, u tern 2 niis^sitcit^r &jmm ©w*^^ 

[0051] Ji*j. xmazi.&vtcmmBmicfmz 
tizt><Dxim<. zommz&istbte^mQicis^x 
±&Ltd><DUft<cm*<Dmz*n>) ztamfex& 
mmi. ±ismmmmxit. sm/<o±m«.^m 

[0052] s/c. ±immmxit. m^nm<Dmm 
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(>o) (cs^-rsi^icurfe. ±fenife^ti§ifii 

[oo53] jifc, mzmmzm^\*mwx(Dmm.ft 
ffifcvmmk pi{ciifcj(Y5>n23 t?^**x 

W©mei5t^0f^©lHl^P 1 CCjt U/c* 3 > 3 
3vn^y^3 1 1 #>6©^t#X©ld:HJ£f?±kT 

orsft < . mmmiteTm& < * -f s > *t 3 5 > 

[0054] ±MZm&Bm-e\Z> S«f£*g&# 

nrncn $ m&icM v x*mi*mm btcm^c-o^x 
Mbxt>*mi*mm-r2>£±&xz2>. Mtetomz. 

[oo55] corns, mm$immR<Dmi$,t lx\z. 
•sr. mm*w&zitt£ifip>x.v*>>fmyx>i>-fy>t>x.v 

&Ztm Ltct. ^•CS«©@^S?rBg|?@^t PT <£ 
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£. tS&WMSnSi, f$*©«&R:f?±-r 

siffl-r mm<oBi&JMt l c$$^xm&<DM$k$:W±z 
i*tcm&ic\*. wzm^xmimmmmicisttZTi i 
*>6©mi«h«±i<>. mmonmxmicis^xmw. 

tic** c <t-e^^a©Bfr^©xii{cAS. 

[0 056] 

io [#693©a&*] felt® J: 9 tc. c©^Bj{cj:titf. Sffi 
©±ffi#*^fc«<*£i&tttWT^©t*j*^{t*-.»u 
£JtJj£Lfc&> S«?:Bg|?@|g^:«T©lHie^4HlgS 
1ffc#6«{fc£*1g©±®tp:&8&tCifc&ffttTl>a© 
t?. S«©±ffl*J^(C&S#JS£©£ID5iLl,-C'?*- 

[0®©®W«tSiW] 

im i ] c©^w(c^*^s«^^g©m i mmmwi 
imzimi K™?mmtmm<Dttoife*m-rmx$> 

20 

[0 3 ] s i K^rss?g^s-c©^tea*^e9 

[ m 4 ] C ©^WKdi*^SKfS^g©^ 2 HiSi^ 

[S5] 1^4 &m-mwzmkm.<Dn{'t*7K-i-mx$> 

[06] 04(c^*igfe«i$ig-e©$aai*!ia*^w 

[ia 7 ] c (Drnwicfrifizmmzmmmom 3 n^^si 
30 (Dmf^-rmx&z. 

m8i m3mimmx<Dm%!ii!mim£micijk?mx 

[#^©mw] 

3 1 ~JX>\, 

6 1 

40 6 2— il- 

6 4, 6 5 -MSjg 
3 1 l-zhg^XlU 
3 1 2 

PT-Gg?iMn|$s& 
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